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2consistently, and the major task one has to full in or-
der to quantize the system (4,5) is to obtain a Poisson
structure which is consistent with (5).
Now let us remind that the boundary conditions (5) are
constraints only at the end points of the open string, they
make the naive Poisson structure inconsistent only at the
end points also. According to the principle of locality, to
make the Poisson structure consistent with the boundary
conditions, one only needs to modify the naive Poisson
brackets at the string end points. Therefore, we postulate


































































Æ(2      
0
); (10)







known, but they are assumed to be some operators which
may act on the variable 
0
and are antisymmetric in
i$ j. The delta functions Æ( + 
0
) and Æ(2      
0
)
are nonvalishing only at the string end points. The rst
delta function term in (9) has to be there in order that
the equation of motion (4) follow from the canonical for-
malism.













































































dÆ(   ) = 1:







, that is why all three of the naive Poisson
brackets are supposed to be modied, in contrast to the
cases studied in [10], where only the f'; g bracket gets
modied.
Now straightforward calculations using (8-10) show


































































Similar Poisson brackets for G
R
also hold, with only the
replacement Æ(
0
) ! Æ(   
0
). While doing the above







not explicitly depend on 
0




order that the Poisson brackets (8-10) be consistent with
the boundary conditions, the Poisson brackets (11,12)
and their counterparts for G
R
have to vanish. Since the
delta functions Æ(
0
) and Æ(   
0
) do not vanish identi-
cally along the open string, we have to set the operators
acting on them to be zero. This leads to the following











































This is a system of two equations for three unknowns,

















g = 0 (15)
























)g = 0 au-
tomatically ensure the condition (15) according to Jacobi





tute a complete set of independent degrees of freedom


















antees the vanishing of Poisson brackets between G
L;R
and everything in the phase space. Therefore, there







. The canonical quantization of open string coupled
to background B-eld is then accomplished by replacing
the Poisson brackets (8-10) by the corresponding com-
mutation relations.
Following our discussions made above, we may con-
clude that there are innitely many consistent Poisson
structures for open string theory coupled to background
B-eld, each leads to a consistent canonical quantization
of the theory. Whether one sees noncommutativity on the
branes to which the open string is attached depends on
the choice of particular solutions to the system (13,14).







3may get a particular solution for the other two. This
may explain the apparent discrepancies on the quantiza-
tion of open string under background B-eld.
To be more specic, let us now demonstrate some par-
ticular solutions to the system (13,14). The most sim-
ple solutions may come about when one of the three un-
knowns is set to zero. There are three such solutions:
1. A
L;R
= 0, which corresponds to commutative












































































































































































































given in case 2 is similar to the result obtained in [6],
while the result of case 3 is much like the result of [7].
Of cause in the above analysis, one need not take the
same solution for the left and right end points of the
open string. Rather, one may take dierent particular
solutions for the two boundaries, and, in particular, one
may think about the case in which one end of the open
string is attached to a noncommutative brane while the
other is attached to a commutative one. This may lead
to the interesting question about the interaction between
a noncommutative brane and an ordinary one. In a word,
the quantization of open string theory coupled with back-
ground NS B-eld contains far richer contents than ex-
pected. More careful study on this problem is still needed
in order to have full understanding of this problem.
This work is supported by the National Natural Sci-
ence Foundation of china.
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